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BACKGRotnjn OF Tg,. T>„,r.frrT„,^ 

1- Field of the invention. 

The present invention .elates to the application o^ a 
=oa.in, .ediu. ^^e o. a sp.a, device onto a .ov.n. s-l^.c^ 
"h-eb. in the direct application .ethod t.e .ovin. ^ 

surface of a material „e., specifically a paper or cara^o^ard 
"... a.d in the indirect application .ethod is the surface C a 
transfer element fro. „,ich the coating ™ediu. is transferred to 
y3 tne material web 

£3 2. Description of the related art. 

I Devices for application of a coacing .ediu. fcv use of = 

spra, device onto a .ovin, surface are already .no:n fro. o 
« -0 004 Bl, .0 S./iixx. and EP 0 43S S04 BX . Cenera^^v .^l 
a Objective Of this t^e of spray applicator device is applv the 

excess as possible, and in tha best 
case scenario even wit. no excess at all ,i:l application, to the 
moving surface. m the application methods described t^. 
above referenced publications, the coating „ediu™ is atc.i... by 
-e Of air and is applied to the .ovine surface. Afte- ... 
coating „ediu. bas settled tbere, the carrier air is suction 
«.oved fro. the application area througb chan.nels surround-^c 
t.e spray apparatus. Even „ith very Ic. application base 
--.'.s. very large volu.es of air .ust be supoUed to a-d 
suct.on removed fro. the .oving surface in a given ti.e .e-<.d 
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.as .een a.n,on3....ea in p^^^,, ,,,,, ^ ^^^^^^ 

vie„, o„i, in3u«i.i.„,,, .a.i...«„, _,,„^ ^^^^^^ _ 
be acM.ve. p,,,,,,^,^ ^^^^^^^ ^^^^^^^^ ^^^^^^^ 

subsequent smoothing of the annlior^ i 

y cne applied layer, the layer still 

displays an uneven structure as well as a rouc^h 

^s a rough, sandpaoer-liJce 

surface. 


Faced these challenges, the .nrr.nt invention provides 

a spray coating .ethod „ith w^.ich coating layers havina „o.. 
un.torm and smooth surfaces r,ay be achieved. 

ir. the area of the spray device, an at.osohere of a ba-< 
I moistening and/or moistening .ediu. for ato.ized coating .ediu. 

-ck mois.en:.ng and/or moistening medium may 

be the vapor of a li^id which ™ay also act as a carrier lic.,-d 
ror the coating medium which, orior to spraying, is liouM o- 
V.SCOUS, for example steam, toluol vapor, etc. Xn the foUowiro 
explanation of the current i.nve.ntion, only water va=or, t.a^ ^s^ 
scea., Will be referred to as a back moistening and/or moistening 
mec^u. for reasons of simplifying the discussion. However, t^is 
coes not. imply that the scope of protection for the method 
according to the invention is limited to the usage of water 
vapor. 

The maintenance of a steaa atmosphere in the area of t- 
spray device is advantageous in several respects for achiavi.„„ . 
h.gh quality coating result. On the one hand, the atomized " 
coatx.n3 medium moves in an atmosphere from the sprav dav<c. to 
the moving surface which prevents e:.:ces3ive escape of moist-.e 


Pr..en.,n. ^^^^^^^ ^^^^^ ^^^^^^^^ 

anc/or panicles. Because o. ..is, .He ..cple.. a„./o: 
P-cxcles ™ai«ain .hei. li^i^^.^ ^^^^ ^^^^ ^^^^^ 

arcer co.ing i„.o contact with the .oving surface. „-,<ch 
contributes to a smoother surface of the appUe. coatin, iaye^ 

Ou the other hand, it is not necessary to sue. the stea„ 
atmosphere fro. the application area. zt is ^ereiy necessary to 
compensate for stea. losses which are caused possihly 

precipitation of the steam as mo< stu-» o„- 

mo-s>.u^e onto the novlng surface or 

onto the coating layer, by supplying fresh steam. This n 
largely prevent turbulence in the application area, sue- as ,-s 
caused in the state of the arc e^ipment by air suoolv and by a., 
suction removal and win have a Positive effect ucon the 
uniformity of the layer application. 

The previously addressed precipitation of staa.. as moistur- 
cnco the coating layer has no negative effects, since the „ate. 
.n the coating layer is .resent an^.ay in the form of ca--,-e. 
ix^uids for the coati.ng medium. On the contrarv, the 
precipitated moisture improves the flowability characterist^'cs of 
tne coating medium in the applied layer, resulting in a smoother 
surrace. The same also applies to all other carrier li<^ids 
commonly used in coating mediums, and their vapor, for example 
toluol and toluol vapor. 

It must be emphasized that, in the previously referred to 
sense, the term .drying- is to be u.nderstood as the esca.e of 
carrier liouid from the coating medium in the form of vacc- and 
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tha .e„, ...ac. ^oiseening. understood as the sun=ly o£ 

car.ie. U,.id f.o„ the stea„ atmosphere into t.e coatin, .ediu. 

aroplets and/or particles. In the besi- = 

the Best case scenario, the nature 

or the stea. atmosphere in the area of the spra, device provides 
a balance between drying and back moistening for the atomi.ed 
coating medium. 

With the method of the cu>-^-n^ -.--..^^k- 

nt i.xventxon, powdery coatirg 

mediums can be converted. The steam in this instance condensates 
on the coating medium particles while they travel from the sorav 
cevice to the moving surface, thereby moistening them, so that ' 
after making contact with the moving surface they are able to 
gj flow and produce a smooth coaling laver. 

In a further development of the invention, the spray device 
is located in a chafer into which the back moisteninc and/o. 
moistening medium is fed by a sucoly device provided ^o^ t^^. 
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The spray device may, for example, take the form of a single 
substance spray device. It is, however, also possible to utilize 
a two-substance spray device within the scope of the .ethod 
according to the invention, which sprays the coating medium bv 
use of steam. The steam used for atomization may, for exa.cll. 
alone serve in the formation of the steam atmosphere in the^rea 
Of the spray device. It is, however, also possible to supply 
additional steam to the area of the spray device. 

Depending uoon the boundary conditions of each i.n.dividual 
application, for example the consistency and structure of the 
coating medium chat is to be sprayed, two -substance spray devices 


1-orking according to fh- lnterr, = i „■ ■ 

-n. internal mixing principle, as well as 

the external mixing principle. „,av be utilised. 

A rotary spray device ma, also be utilised wher.., th= 

the e«ect of centrieujal forces acting upon it. T.e coating " 
vadium sprayed in this manner can be supplied to the mcv^nc 
s-^rface, for example, by use of the steam. A ring slot-ty=e 
steam outlet opening may, for example, be provided arou..d Ih. 

rotary spray eleme.nt, from which the steam is emitted i. 

snape of a cone of a predetermined cone angle. rinc-sha.ed 

arrangement of several individual steam outlet openings .av also 

be used. 


in aadition, or as an alternative, electrostatic fcrcas may 
also be utilized in order to bring t.he atomi.ed coatinc .edium ^o 
the moving surface. For e.xample, the rotary sprav device ..v be 
con.,ected to a predeter.,i.ned electrical potential, so that t:^= 
atomi.ed coating medium droplets and/or particles leave the s.rav 
cevice electrically charced. The moving surface, or an ele.me.t ' 
assigned to the moving surface, can be connected to crou-d 
potential so that an attractive force is exerted upon the charged 
croplets and/or particles. 

Finally, a device may be provided prior to the are- o." 
application, viewed in direction of travel of the movinc su^^ace 
"hich, by utilising steam, removes an air boundary lavsr from tH= 
-ving surface which carries it. This facilitates the cover.,ge 
Of Che entire surface of the m.ovi.ng web/surface with ccati.^c 


medium. Which in tu.n has a positive effect on th= 

^i-cr^wu on the coverage 

quality of the applied coating layer. 

If Steam is suppliod hn • 

PP i-a to the moving surface prior to th= 

spray device „hen viewed in direction of travel, and is f..,' 
suction removed after the spra, device when viewed in direction 
travel, a movement component may be imparted to the ato^-'z-d 
coating medium which would favor its deposit on the .ov... 
surface in a way maintaining a smooth coating layer. The^steam 
volumes retired for this, compared to the previously discussed 
unfavorable air volu.es, are considerably less. Thus, no 
deterioration in the uniformity of the coating result occ-s 

.V-.other aspect of the invention relates to a device -o. the 
application of a coating medium by use of a spray device c^o a 
moving surface. Regarding the constructive details, d»=.:c- 
variations, and the advantages that are achievable with f^- = 
aavice, reference can be made to the previous discuss ^o. 
regarding the coating method in .c=o«Unc. with the invention. 

The above-.antioned and other features and advantaces 
this invention, and the manner of attaining them, will become 
-re apparent and the inve.ntion will be better understood cv 
reference to the following description of embodiments of the 

i.nvention taken in conjunction wii-h hh. 

J c^ion witn tne accompanying drawi.tes, 

wherein 


Fig. 1 is a schematic side view of one embodiment of 
applicator device in accordance with the invention; 
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Fig. 2 is a schematic side view of another embodiment of an 
applicator device in accordance with the inventions- 
Fig. 3 is a schematic side view of yet another embodiment 
Of an applicator device in accordance with the invention; and 

Fig. 4 is a schematic side view of a further embodiment of 
an applicator device in accordance with the invention. 

corresponding reference characters indicate corres^ondina 
parts throughout the several views. The exemplifications set-out 
herein illustrate one preferred embodiment of the invention, in 
one form, and such exemplifications are not to be construed as 
.limiting the scope of the invention in any manner. 

PSTAIL5D D5,S^I?-pTTQ^J tKS I^^^/--^JTTn^T 

Referring now to the drawings and particularly to Fig. i, 
there is shown an applicator device in accordance with the 
invention, generally identified with 10. The applicator device 
10 ser-^es to apply a coating medium 12 to the surface 14a of a 
material web 14 which, in the area of the applicator unit 10 is 
led around a support roll IS. As a result of rotation of the 
support roll 15, the material web 14 travels past the applicator 
device 10, in the direction of arrow L. The applicator device 10 
includes a spray nozzle 18 which releases the coating medium 12 
in atomized form, that is, in the form of coating medium droplets 
and/or particles I2a, to the material web 14. The droplets 
and/or particles 12a making contact with the material web surface 
14a, flow and form a coating layer 20 on the material web surface 
14a . 
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in the e^bodi^ent of the invention acceding to Fig. 1, the 
spra, no.zXe 13 is located in a cha.be. 22. which i. enclosed 
a housing 24. The housing .4 is open toward the supnort .oil is 
and is located fro. it at a small distance such that t.Ke material 
web 14 enters the area B of chafer 22 without .a.ing contact and 
also exits this area B complete with coating layer 20 without 

making contact. However- th^ H-i^-a-i^^ • 

ti^e_, cn^ axsuance is small enough that it is 

ensured at the same time that the atmosDher-=» i „ r-u - 

cicmospnere xn chamiDer 22 cannot 

escape from this chamber 22. 

Steam 28 is supplied to the chamber 22 through a supply line 
26, as is shown in Fig. i by arrow Z. This steam 2S creates a 
moist atmosphere in chamber 22 which prevents drying ouc of the 
p ■ ^ pa-.xcles 12« on cnexr journey from the spray 

nozzle 13 to the material web i^ •Th-:s n- 
^1 -n^s mciini_axns a j.cw viscosity 

i5 of the coating medium 12, which = d=s-:r-hi- ^or- 

— ci^Sj.r«oi=: i.or tne rcrmation of 

the coating layer 20, so that the droplets and/or particles I2a 
flow well after ma.king contact with the m.aterial web surface I4a, 
thereby enabling them to form a coating layer 20 with a smooth 
surface. Beyond that, a part of the steam 28 precipitates on the 
m^aterial web 14 or the coating layer 20, thereby further aiding 
the flowability of the coating medium 12. This additional 
moistening of the material web 14 or the coating layer 20 can 
easily be tolerated, since material web 14 and/or coating layer 
20 must be dried in any case following the coating process in the 
applicator device 10. The drying is necessary due to residual 
-ater that is in the material web 14 from the manuf acturinc 
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process and/or the water serving as carrier liquid for the 

coating medium 12. 

An amount o£ stean, 28 must be supplied to the chamber 22 
through supply line 26 which is consistent with that which has 
escaped fro. the chamber 22, due to condensation on the material 
web 14 and/or the coating layer 20 and due to the carry-along 
affects on the surface of the coating layer 20. The steam 
atmosphere prevailing in chamber 22 is therefore relatively 
stable. It specifically does not affect the spray jet of coating 
vadium 12 emitted from spray nozzle le through turbuie..ce. so 
that, moreover, the coating layer 20 is relatively uniform. In 
addition, the coating m.edium 12 can be applied by the szrav 
nozzle 13 without, or substantially -.ithout, excess to the 

material web 14 (i:i aoplication> t>,us onl- 1—-- 

' — f only leveling, noz 

^, - cocuing l«/=:r 2 0 is necessary- following the 

applicator device 10, viewed in flow direction L. 
^ The coating medium 12 is supplied to the spray nozzle 18 

a through a supply line which connects to the longitudinal ends of 
spray nozzle 18, which are located in front or at the back of the 
plane of projection, viewed in cross direction Q of the 
arrangement. m addition, the housing 24 is equipped with an 
cutlet line 30 at its lower end through which coating medium 12 
which inadvertently does not reach the material web 14 and which 
has deposited itself on the walls of the housing 24, can be 
discharged from the chamber 22 (direction of arrow A) . 

Spray nozzle IS is a single substance spray nozzle which 
ate- zes the coating medium, for example through ultra sound. 


Fxg. 2 illustrates another variation of the aoplicator 
aevice, according to the invention which, particular!, in its 
operation, is consistent with the design form in Fig i 
Therefore, the sa.e components in Pig. ^ are identified with the 
sa.e reference numbers as in Fig. i, but increased by lOO 
Further, the e^odiment according to Pig. 2 will be described 
only in as far as it differs from the e^odiment illustrated in 
Fig. 1, and to the description of which we e:<pressly refer. 

The major difference of the applicator device 110 according 
to Fig. 2 compared to the applicator device 10 in Fig. i is that 
instead of a single substance spray nozzle 18, a two-substance 
spray nozzle IIS is utilized for spraying the coating .ediu. 112. 
The coating medium 112 is ejected at an outlet opening uSa of 
the spray nozzle 113 where it is captured by the wacer stea. 128 
Which is supplied through supply line 12., atomized and guided to 
the surface ll4a of the material web 114 which is guided around 
roll 115, where it precipitates in the form of coating layer 120. 

Maintenance of the moisture in the atomized coating rr.edium 
droplets or particles li2a is ensured by the atomizing medium, 
that is, the steam 128, without the spray nozzle 113 being 
enclosed by a steam chest similar to housing 24 in Fig. 1. 
However, this does not preclude such a steam chest additionally 
being provided for the applicator device 110 illustrated in Fig. 
2, especially in order to achieve a certain moisture level of ^ 
material web I14 and the coating layer 120. 

As a further measure in improving the coating result in the 
arrangement illustrated in Fig. 2, specifically when covering the 


material web 114 wifh t-h^ « ^■ 

^x'l with the coating medium 112 a st-,m hi 

xs provided p.io. to the .p^a. no..Xe xia, viewed n^. ' 

direction L. steam blower 13-:' is set 

tH. . ' ^^^'^^ ^'-^'^1^ against 

the surface ii4a of material web li^ 

^. opposite direction to 

the direction of rotation L of roll 11 6 

roix 116, similar to how a blade 
would be. The steam blower 132 blasts a 

- Dia^.s a steam jet 134, which 

scrapes off an air boundarv lave- 13^ €^ 

ry lave. 13 S from the material web 

sur.ace li4a which otherwise ma. impede coating of the .at^^.l 
XX. With the coating medium 112. .aturall,, such a stl 

blower 13 2 may also be provided th- a-.. 

_n ux.^ arrangement accordinc to 
Fig. 1. - " 

Although accordinc to P-ie 2 r'-- 

_ ._g. ^ ^ri^ spray nozzle 1" s = 

illustrated in a rough schemata" c a. ^ ^wo - k . 

•--c « -wo-substance scrav nozzle 

operating according to the external principU. t.l- 

suostanc. spray nozzles operating according to the inte..=, 
fixing principle „a. also .e utilized according to the i.-.ention 
=s snown by spray noz=le 138 (Fig. 4) . 

.'ig. 3 illustrates a further e^odi.ant of the atoUcato. 
ce.ice according to the invention, which essentiaHv , 
consistent with the e^cdi.ent in Pig. ^^^^ 
-eerence nu^^ers are used in Pig. 3 ,,,, ^^^^^^^^^ 

-S. 2, but are increased by an increment of 100, that <s 
compared with Pig. ^^^^^^ 

according to Pig. 3 will only be described in as far as <t 
dirters from the embodiment illustrated in Pic. 2. t-. 
description of which we otherwise expressly refer to 
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in the applicator device 210 illustrated in Fig. 3 a rotary 
spra, „o..le 21a is utilised .or coating o< surface 214a of the 
material .1. „hich is guided around the roll .1., i„st„d oe 

the two-substance spray nozzle which operates with stea. 
atclzation. The rotary spray nozzle 218 includes a spray d<sk 
240 which is driven by .otor 242 and rotates at high speed. The 
notary spray element 240 is supplied via a supply line 244 with 
coating medium 212 which is being thrown radially toward t- 
outside due to centrifugal forces, thereby being atomized. .:^-ter 
the coating medium droplets 212a have left the spray element 240, 
they are picked up by a steam jet which is emitted in rinc form ' 
around the spray element 240 and are diverted to the material web 

surface 214a where t'^ev danoc— "-i^^^^^i 

— ^/ ^-pos^i. 1-n.emselves xn the 


LJ ' — i^^^^w ^.xc.uto^ives in tne coacir.c laver 

U 220. 


Diversion of the radially thrown droplets and/or parcicles 
I 212a may also be achieved with the assistance of electrcsta.ic 
I ^ ""^^^ is suggested in that the spray noz.le 218 

^ is connected with a high voltage source via a connection 245, 
while the roll 216 is connected to ground potential. This 
enables the droplets and/or particles 212a to be electrically 
charged during spraying and to be drawn to the material web 
urface 214a by the potential differential between nozzle 21S and 


roll 216. 


Regarding the avoidance of drying out of the droplets 2i2a 
and/or their back moistening, reference is made to the relevant 

sxpianations, in their ent^r^tv ^„ 

ciiL-.i ._(./, reia^-ing to the arrangement 

illustrated in Fig. 2 . 


^^^^^^ ^ ^^^^ ^^^^ 

feasiDle to remove the air boundarv laver ch,^ ■ 

a-y iayer that is carried along 

Che material «eb fro. the material web surface .i.a p-io 
CO the rotary spray noz.le 218, when viewed in .low direction L 
The .act that the coating medium according to the invention 

IS supplied to the material web in - h.^- 

weo xn c back-moistening and/o>- 

moistening atmosphere, thereby maintaining its flowabiUty 
Characteristics, has the further advantage of reducinc the ^.s. 
or casing of coating medium at the no.zle opening and the chamber 
walls. The device of the current invention, therefore, mav h. ^ 
operated for long periods between subse^ent maintenances and t.e 
cown times retired to carry out such maintenance are s.o^- 

With the coating method and/or the applicator device cf the 

current invention, solid, powd-v-/ coari-,^ ^ 

, i^wwu — / coauxng meaiums ca- a^co '-^a 

converted. it is the function of the steam to supolv suff^c.-.nt 
-o.sture to the atomized powder granules and the material web 

^*^-"^^Ce chat l-h^ r-r^-^--^-^^ — 

co...n, meoiuin can flow to the desired extent 
after making contact with the material web. 

Although the coati.ng medium is applied directly to tHe 
material web in all three previously discussed desien for.s ,-t 
- also feasible for the coating medium to be aonlied to t^e 
surface of a transfer roll which then transfers the coating layer 
to the material web. 

in addition to water, other mediums, for examole tolud a™ 
also suitable for the creation of a bac.-moistening and/or 
moistening atmosphere. 
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"hile this invenuoa has been .e.c.ibea as having a 
P^e.e.... ...i,„, ^^^^^^^ ^^^^^^^^ 

withm the spirit and scope of thi^ h.- t 

■-■fc cms disclosure Thic =.r,^i • 
. -inis application 

.h..efore intended Co cover any variations, uses, or 
adaptations oj the invention using its general princinl=s 
Further, this application is intended to cover such dl.artures 
-o. the present disclosure as co.e „ithin .nown or culto^a^, 
practice in the art to which this <nven'i„ 

. , " invencion pertains and which 

rail within the limits of the appended claims. 
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